Conserving resources, harmonizing living standards, and employing energy efficient methods are potential solutions to climate change, which can be positively accomplished through development and planning. However, today, as the first world countries advance towards "positive development", some third world countries are developing in an "unwanted pattern". The metropolitan cities of developing countries attract most of the country's population, consequently becoming the worst sufferers of the situation. They grow faster than their capacity allows, and then due to the lack of strategy, poor governance, and weak policies; face overwhelming pressure on land and natural resources. Documenting this situation using the case of a metropolitan city in India, the present paper aims to identify the problems faced by a metropolitan city in a developing country. The Mumbai Metropolitan Region's Regional Plan 1996-2011 was analyzed to determine the response to climate change mitigation and adaptation. Furthermore, a new diagnostic tool, namely the "Climate Change Planning Index", which can deliver valuable information at a glance, was developed. The paper concludes with a summary of the climate change crisis and the necessity of development in a developing metropolitan city.
Introduction
Climate change planning, also known as Planning for Climate Change has emerged as a new mandate after the witnessing and predicting the consequences of climate change in the Earth's atmosphere (Davoudi et al. 2009 (Davoudi et al. , 2012 Füssel 2007; Measham et al. 2011; UN Habitat 2014) . While there is a lot of agitation in the scientific community about climate change as a challenge, the research database of region specific climate change planning is still not strong enough. Many national and international organizations such as ICLEI's (Local Government for Sustainability), Energy Cities, C40 and many NGOs are currently promoting the introduction of climate priorities in the planning of a city and are supporting local governments in this direction. However, planning codes and procedures differ depending on regional contexts. Therefore, it is impossible for climatologists and planners to reach one global solution to climate change crisis favorable to local governments of different regions (EPA 2016) . The situation is worse for less developed countries, because the code and conduct of planning is liquidated by several factors such as poverty, dependence on climate-based resources, and low adaptive capacity (Parliamentary Office of Science and Technology: UK 2006) . This can mostly be drawn from the fact that most of the countries which have a stringent planning system and lawful implementation of the planning policies have performed better in Greenhouse Gas (GHG) reduction goals; and these mostly happen to be the industrialized countries of the world. For example, London' has achieved a huge reduction in the emission levels, currently approximating to the 1990 level (The World Bank 2010); (Greater London Authority 2011); New York is seeing a significant drop in GHG emissions (York 2017) ; London, Ontario (City of London 2017) has achieved a reduction as low as 8% below the 1990 level while, Hoornweg et al. (2011) demonstrated graphically how Sweden and Germany have lowered down their per capita GHG emissions with policy changes. The World Bank (2011) recognises the impact that local planning governments have on emissions from the different planning sectors like land use planning, transportation etc.
For cities and towns in developed countries, adaptation is easier, because of the availability of finances and better technology. However, cities in less developed countries face multiple challenges (UN-Habitat 2014; World Bank 2010) and hence lie far behind in the March. Moreover, urbanization, which is being seen as catalyst for the climate related problems in the world is increasing exponentially in the developing counties. United Nations (2016) alleges that world's most populated urban cities are located in less developed countries, mostly in the global south and India is projected to add 404 million urban dwellers by 2050 to the world urban population (United Nations 2015a, b). United Nations (2016) introduced a list of megacities 1 located in Global South, according to which, Delhi and Mumbai, two Indian cities lie on the second and forth platform in 2016 respectively while there are four more in the most populated 30 megacities. World Bank (2010) alleges that metropolitan cities, especially the coastal cities of the world, will be the most affected by climate change. This calls for a need to apply climate change protocols to the planning aspects of metropolitan cities of India at an urgent basis.
While planning is acknowledged as a solution to uncontrolled urbanization (Wahlgren et al. 2010; Taylor 2012) ; studies confirm the significant role of spatial planning in shaping the strengths and weaknesses of a region's future with respect to climate change (Antonson et al. 2016; Baettig et al. 2007; Biesbroek et al. 2009 Biesbroek et al. , 2010 Davoudi et al. 2009; Hamin and Gurran 2009; Wilson and Piper 2010) . Roggema (2016) talked about the issues of urban regions due to climate uncertainties. Chang et al. (2014) proposed a Climate Change Index which indicated the degree of susceptibility of a region to climatic extremes. Boswell et al. (2012) have established in their book how embedding climate action plans in local plans has proven to be beneficial in US. In many researches, climate change planning has received attention (Baynham and Stevans 2012; Hurlimann and March 2012; KamalChaoui and Robert 2009 ) but even then, a universal tool that fits all contexts has not been discovered. There is need of an application index that provides policy makers with a quick overview of region-specific sophisticated information in a précised form. Summarizing this situation, the paper aims to analyze the planning strategies of an urbanizing metropolitan city in a developing country and determine its response to climate change protocols. As such, the present paper attempts to study and discuss the following string of thoughts; how does a city vulnerable to climate change plans to cope with this challenge; how well the planning objectives of a city in a developing country are aligned with climate protocols; and with the growing need of economic development, how is the city balancing its climate related priorities. The Mumbai Metropolitan Region (MMR) in India is selected for the study. The paper evaluates the planning strategies by analyzing MMR's Regional Plan 1996-2016. A new tool, namely the Climate Change Planning Index, is developed to evaluate planning for mitigation and adaptation protocols. The results are expressed as sunburst graphs, which statistically demonstrate the potential of climate change mitigation and adaptation strategy present in the textual documents. The results of this study are important to the planners, climatologists and researchers as these provide a quick insight to the measure of strength and weakness of the planning system of MMR at a glance. In addition to this, the results show outright that which component of planning needs more efforts and has more scope of work. The study enhances the local knowledge of climate planning and can be a strong pillar for the future planning in MMR. It establishes the actual linkage between climate change protocols and planning policies of MMR and therefore can ensure the adherence of climate priorities in the planning process right at the beginning.
It is notable that, the new tool 'Climate Change Planning Index' is a flexible design which takes into account the planning textbooks of the city/region itself. Hence, by modifying the decision parameters as per the context, this tools can be applied to any region which has an established planning system.
For the context of this paper, the word planning implies 'spatial planning' and since the study area is a metropolitan region, which comprises of many districts and towns; spatial planning specifically refers to spatial planning of a regional i.e. regional planning.
Methods and materials
The study employed a rigorous methodology and exhaustive process of analysis described as follows:
1. Multiple field surveys were conducted in the MMR to understand the factors affecting the climate and discuss the land cover changes in the past.
2. Planning authorities were interviewed to understand their views on the climate change strategy in the region and to collect documents related to the regional plans. 3. Discussions were held with stakeholders. 4. A comprehensive study of the regional plans was conducted and the practical effects of each component of the regional plan in the region were ascertained. 5. Change Planning Index of the Regional Plan was calculated and the results are provided in the form of graphs to ease understanding at a single glance.
To understand the ideology of the MMR's planning authorities in the context of climate change, the Regional Plan 1996-2016 was studied. The study assumed that these planning documents are result of the region's cognition of climate change learning and reasoning, and therefore reflect the strength of the mitigation and adaptation strategies to be implemented.
Mumbai Metropolitan Region (MMR)
MMR is a metropolitan region with an area 4311.75 sq.km built around Mumbai city at the core and is one of the largest urban agglomerations in the world. The population of MMR is 22,804,355 (MMRDA 2017) . It is located on the western coast of India in the state of Maharashtra (refer Fig. 1 ). MMR includes eight Municipal Corporations, nine Municipal Councils, and more than 1000 villages (DES 2016) . The boundary of MMR has been modified several times in the past. The present boundaries of the region consist of districts subdivided into tehsils 2 and villages. Following is a list of the current major units of MMR (MMRDA 1996a (MMRDA , 2017 The region has a long coastline of 840 km, which makes it highly prone to the events of floods and sea level rise. Kumar et al. (2008) deduced the development of construction zones in the floodplains and coastal areas as the reason. Floods, hail storms, heat waves, droughts, and wild-fires are the most common type of disasters related to climate (Recent Natural Disasters 2016). The pie charts in Fig. 2 depicts that Mumbai city with 18.48% share of the national population in 2011 has the highest share of such disasters. Flash floods and continued heavy rains are the most recurrent ones. As a coastal city, Mumbai is also prone to sea level rise, as heavy rains are a routine during monsoons. The Mumbai floods of July 2005 are an irrefutable example of insufficient planning standards. Unabated illegal construction in coastal areas and clogging of drains for various reasons were identified as the reasons for the catastrophe. The British daily newspaper, The Guardian (2014) , predicts a similar flood occurrence in Mumbai before 2080, remarking that the city is still not ready to face these challenges. Based on these statistics, it is important to understand the needs of the city and work towards a better future.
Urbanization and growth in MMR
Population growth in MMR has been remarkable. Greater Mumbai which is the core city of MMR, has always been a hub of commerce and trade. This contributed towards the rapid urbanization of MMR. Table 1 shows the population of different Urban Agglomerations (UAs) in MMR from 1901 to 2011 (Census of India 2011) and Fig. 3 shows their location in MMR. Greater Mumbai (Mumbai city) has always been more populated than the other UAs (Fig. 4) . It can be seen that until 2001, the population of greater Mumbai has been at a constant rise; however, after this, a downward slope is evident. In addition, the population of other cities demonstrates an upward slope from 1960s (Fig. 4) .
Increasing urbanization in MMR has been studied with the help of the GIS-generated land use maps shown in Fig. 5 . LANDSAT imageries downloaded from earth Explorer were employed for the years 1989 (December), 1998 (February), 2008 (October), and 2016 (December). In particular, the imagery with no external intervention was analyzed for each year to prevent error in the analysis. After preprocessing, maximum likelihood classification was performed to determine the land cover.
It can be observed that in the past, Greater Mumbai was the center of urban land cover. However, as it started showing signs of saturation, the urban land cover began spreading to the surrounding region, mainly concentrated in Thane and Kalyan, also extending to the New Mumbai and Panvel. Figure 6 graphically shows the increasing proportion of urban cover in MMR. The trend line in the figure provides evidence of the exponential increase in the share of urban over other land uses. 
Urbanization challenges
Currently, MMR is facing multitude of urbanization disadvantages like urban poverty, growing informal sector, electricity shortage, and poor sanitation. Seemingly neverending land requirements are being addressed through the conversion of green zones, flood plains, saltpans, watersheds, and coastal areas into construction zones, which has become common practice. The increasing energy requirement for infrastructure (transport, water supply, electricity, sanitation) is mainly fulfilled by burning fossil fuels. The overall average consumption of fossil fuels worldwide is decreasing; however, that for India is continuously increasing (The World bank Data 2017). Quarrying is a major means to obtain the raw material needed for construction (MMRDA 1996b (MMRDA , 2017 . Furthermore, the solid waste management system is not regularly updated to cater to these increased demands (Kumar et al. 2009 ) and the insufficient drainage system adds to the problems of residents of these areas (Patil and Shekdar 2001) . The already deficient storm water drains are further blocked by the solid waste produced by the increasing population. The combined effect is a damaged environmental system, the consequence of which is seen in the form of floods and other extreme unexpected weather systems.
Regional planning in MMR
By the mid-nineteenth century, the explosion of the population and industries followed by land scarcity crowded Greater Mumbai and ended up in making the system unmanageable and causing a bursting rise in land prices. This resulted in rapid growth of the city's informal sector. In 1958, solving the suffering in Greater Mumbai began to be considered. That year, the idea of planning a twin town towards the east (across the harbor) of the city emerged. Instigated in 1964, this idea finally materialized in 1970, when the City and Industrial Development Corporation (CIDCO) of Maharashtra was established for the task (Jain 2011). The new town was named New Mumbai, and was planned to accommodate a population of about 21 lacs. This city was to function as the counter magnet to Greater Mumbai. Further on, the focus was also laid on planning of various other smaller business centers on the transport link connecting the peninsular island with the eastern mainland, the main areas being Thane, Ulhasnagar, Bhiwandi, Khopoli, Kalyan, and Dombiwali. The aim was to draw urbanization to the eastern mainland to dissipate the pressure on Greater Mumbai (CIDCO 1973) .
For the smooth planning of the entire region as a single unit, the Mumbai Metropolitan Region Development Authority (MMRDA) was established on March 1, 1975. The authority is now responsible for planning, coordinating, and supervising the development of the region and executing related plans and projects (MMRDA Act 1974). It works for the development of growth centers aimed at improving sectors such as transport, water supply, housing, and the environment in MMR. For this purpose, MMRDA publishes Regional Plans (RP) for MMR. These plans span over a period of 20 years, after which they are revised and newly sanctioned for the next 20 years. The box below is the timeline of the implementation of the 3 RPs of MMR. To date, two plans for the MMR have already been published, namely, the Regional Plan 1970 -1991 and Regional Plan 1996 . For the context of this study it is noteworthy that the third RP, which was to be implemented from the year 2016 to 2036, is currently undergoing the hearing process in order to take into account the public objections and suggestions. Hence, RP 1996-2011 is selected for the study. There are two important reasons for this selection. Firstly, the RP 1996-2011 has the longest duration of implementation in MMR. It was supposed to be ending in 2011, but the implementation period is still in continuation. Secondly, the third RP has yet not been published. Hence, the second RP (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) continues to be in force in MMR until the third RP is published and sanctioned.
Regional Plan 1996-2011
Members of MMRDA, a huge executive committee and an extendedly large group of planners were involved in the formulation of this RP. Support from other institutes, 1989, 1998, 2008 and 2016 NGOs and academic institutions was taken. RP 1996-2011 which was sanctioned in 1992 consists of three parts further divided into 17 chapters. Part I talks about the general characteristics and regional strategy of RP. Part II mainly discusses the proposed policies regarding industrial growth, office location, shelter needs and strategies, urban land policy, water resources, transportation and environment. Part III demonstrate the legal binding of these policies and discusses about the controls and regulations under which these laws are to be abided.
For the scope of this paper, the each chapter present in RP which talks about policies and their implementation guidelines is termed as a component of RP, and the sub-sections of each chapter are referred to as the subcomponents. Table 2 lists the different components of the regional plans, its objective in brief, number of sub-components and number of pages in the chapter.
Discussed by Young (2016) in the study in Santos, Mexico, the present study also assumes that these planning documents are result of the region's cognition of planning for the present and future taking into account all the aspects; strengths, weaknesses; needs and requirements of MMR where climate change learning and reasoning plays an important part, and therefore this RP reflects the strength of the mitigation and adaptation strategies to be implemented.
Evaluation of Regional Plans
The monitoring and evaluation of planning strategies has been a common research subject in the western countries from last few decades but in the Asian context, it is a relatively new field. Conroy and Berke (2004) Raparthi (2014) in the Indian cities forms the basis of the technique developed in the present paper. However, it has been modified to address existing gaps.
Climate Change Planning Index (CCPI)
Raparthi (2014) analyzed 64 master plans for climate change mitigation issues by employing the content analysis method. The plans were evaluated against a distinct set of protocols, which were the same for all the 64 master plans. The integral policies/strategies/plans of the master plans were not evaluated per se which neglects the context of the master plan. Instead, irrespective of the contextual diversities, all plans were scored against a pre-decided set of indicators named the 'mitigation evaluation protocol' . The indicators were as follows: land use, urban design, physical planning, building specifications, transportation, environment, incentive, education and attainment tools, and physical infrastructure. While it is understood that the planning documents may correspond differently to various aspects of climate change evaluation, this method was highly subjective, resulting in a high probability of error. Therefore, in the present study, the policies of the regional plan (enumerated as separate chapters in the planning documents) are used as components and sub-components, and the individual scores are imparted for each sub-component through content analysis method. Content analysis has been actively used in various researches. Norton (2008) elaborated the usability of content analysis in evaluating master plans. Summarizing up the scores of sub-components, the overall score of the component as a whole is determined. Next to this, the weightage of each of the component was determined by means of survey questionnaires. The respondents were planners from MMRDA and other planning authorities in MMR who are involved in the making and implementation of different plans for MMR. The other respondents were planners who are the members of NGO based in Mumbai; working in the field of climate change and researchers from planning institutes. Personal interviews were conducted on the field trip as well as online surveys were conveyed. To ensure an unbias result, equal number of respondents were selected among the government and the non-government employees for the interviews. From the final weightage scores (refer Table 3 ), it was found that 'transportation' component of RP scored the highest weightage while 'shelter needs and strategies' scored the lowest suggesting that in MMR, transportation is the most important factor for attempting to fight the climate issues. Following this, the CCPI for the regional plan is estimated using a set of rules. The aim of CCPI is to calculate the strength (or weakness) of each component of RP. It is important to note here that in this process, no new set of parameters is used; rather, the inherent policies of the regional plan are analyzed to calculate CCPI which marks the advantage of this method and makes the study unique. Steps were designed in a way to keep it simple yet useful, so that the technique is applicable to planning document of any kind. For mitigation index, the sub-components were evaluated in terms of 'greenhouse gas (GHG) reduction potential'; while for Adaptation Index, sub-components were evaluated to 'check their ability to reduce vulnerability and resilience building capacity' . The regional plans were thoroughly studied and deductions were made based on author's understanding of climate change adaptation and mitigation; which is the foundation of the analysis. This method is fully based on the analyst's perspective, which in a way can be noted as a disadvantage of the proposed method. However, the authors' have tried to overcome this drawback by using the weightage scores obtained through surveys and having a critical discussion over CCPI with the key persons in MMR. During the development process of this method, various field surveys were conducted and a series of discussions were held directly with the stake holders. The whole idea-procedure, methodology as well as results, has been through a strict critical analysis during this process after which, it has evolved into an explicit tool. Scores ranging from 0 to 2 were assigned to each subcomponent proposed in the regional plans as follows:
• A score of 0 was assigned to a sub-component if there is no consideration of climate change.
• A score of 1 was assigned to a sub-component if it addresses environment or climate change as an objective directly/indirectly. • A score of 2 was assigned when the sub-component has climate change or environment protection as a mandatory objective.
This was performed for each component of the Regional Plan for mitigation and adaptation separately. Using these scores, a Climate Change Mitigation Index and Climate Change Adaptation Index was formulated, which in its combined form is termed as Climate Change Planning Index-CCPI. The steps taken to calculate the Climate Change Mitigation Index are explained below.
Steps to calculate the Climate Change Mitigation Index
Step 1: Assign scores to each plan/strategy and its sub-parts (components) on a scale of 0-2.
Step 2: Calculate fractional score for each component: divide the assigned score by the maximum possible score of all components together.
Step 3: Add all fractional scores for each policy/ strategy.
Step 4: Standardize the fractional score by multiplying it by 10. This is the index score for each strategy proposed in the plan.
Step 5: Calculate the Climate Change Policy Score of the Regional Plan by calculating the average of all the above.
These steps were repeated for the Climate Change Adaptation Index. Following these steps for all the components, CCPI for the Regional Plan 1996-2011 was derived. Table 3 provides the results of the CCPI calculated for RP 1996-2016 of MMR. These indices indicate the level of consideration of climate change mitigation or adaptation in each component in the regional plans, termed the Climate Change Score.
Results and discussion
It was found that out of 10, the Climate Change Mitigation Index for this regional plan was 2.65, while the Climate Change Adaptation Index was 1.94, which is low considering the climate change issues in the region. The scores of the components are low, which resulted in the low CCPI of the regional plan. In Table 3 , none of the components scored 100%. The highest score was 7.5 for the mitigation of transportation, while the second highest was much lower (5.77) for adaptation for environmental management. Only a few components have scores greater than or equal to 5, while more than two-thirds scored below 5. Moreover, two components scored 0 symbolizing absolutely nil connection with climate priorities.
To ease understanding and ensure that the results are visually legible, the ideal score and calculated scores for mitigation and adaptation were mapped as sunburst charts, the explanation of which is given in Fig. 7 . Finally, Fig. 8 , shows CCPI in case of an ideal scenario, while Figs. 9 and 10 show mitigation and adaptation potential of RP 1996-2011in MMR respectively.
In each figure, one wedge represents one component of the regional plan. Individually, each wedge consists of the length of the arc and number of concentric circles it covers (refer Fig. 7) . The length of the arc of each wedge represents the number of sub-components it comprises (i) The number of concentric circles it covers represent the resultant score of each component.
(ii) The longer the arc, the higher the value of subcomponents, which implies increased possibilities of advancement in the component. The higher the number of concentric circles covered, the better the current potential to climate change protocol. In addition to that, the arc length (iii) of each sub-component represents the weightage it has scored through the interview surveys. As a whole, the figures represent the potential of the RP in terms of the climate change protocol. The larger the wedge, the stronger the mandate for climate change and vice versa. For example, Fig. 8 is a case of an ideal scenario wherein each sub-component has a score of 2 and each component has a score of 10 (maximum score); thereby, the overall index is calculated as 10. Analyzing the RP 1996-2011, the results were far from ideal. The results presented in Table 3 are mapped in Figs. 9 and 10. How well (or unwell) the RP 1996-2011 considers climate as mandate was deduced. The following section clarifies the implications of these estimated The low value obtained in the analysis indicates a weak relation between the regional plan and the climate change mitigation and adaptation protocols. The Regional Development Policy, with a score of 1 for both mitigation and adaptation, demonstrates a weak link between the regional plan and the National Climate Action Plans. The total number of sub-components is 5, and the goal of the strategy is to mobilize resources in a way beneficial to the public. However, the results suggest that this goal is not directed towards achieving a resilient environment. Climate change as a threat to society is not considered, and resources are not distributed considering this aspect.
The score of the Industrial Growth Policy (number of sub-components = 3) is also low. The score 1.7 portrays a weak industry location scheme, suggesting that the location of new industries does not really consider environmental aspects. The main objective of this strategy was to decentralize Mumbai city and distribute future growth to the surrounding areas. But, during this, climate change and environmental issues are either ignored or not prioritized. However, for the same reason, the mitigation score for the Office Location Policy is high (mitigation score = 5). This strategy pertains to regulating tertiary activities in the region, which has the highest share in the type of occupation. With three sub-components, the aim is to reduce the floating population, which is appropriate considering the mandate of decentralization. However, the adaptation score is 1.7, suggesting that for the already existing tertiary activities in the region, only a few regulations aim to reduce vulnerability or increase resilience to the risk of climate change.
The next two objectives of the regional plan are Shelter Needs and Strategy and Urban Land Policy with four and three sub-components respectively. These two policies are the weakest in considering the climate change protocol. The reason can be attributed to the large volume of people moving into the region, who settle in unregistered, informal shelters. As early as 1977, MMRDA realized the enormous demand of housing in Mumbai. It was found that in total, 60,000 houses per annum were required, but the supply per annum was only 20,000 (Dutt et al. 1994) . Now in the twentieth century, the scenario is the same. However, a new angle has emerged. Although, Times of India (2012, 2017) reported a large percentage of vacant houses in the MMR; the housing demand has still not decreased. This is because of imbalanced ownership and severe lack of homogeneity in the city-characteristic of the region for some time (DNA 2009 ). The next objective of the regional plan, Water Resource Development with five sub-components, is responsible for regulating the sources of water and supply. The Climate Change Score estimated for mitigation is 3, while that for adaptation is 2 for this objective. In MMR, water recycling is aimed for, but the immense population and informal settlements make it difficult to maintain, which is the reason for the low scores.
However, transportation in MMR considers environmental issues. Trains and buses are used for 75% of motorized trips, and only 2.6% of households own cars in MMR (Cropper and Bhattacharya 2012) . As a result, emissions due to road transportation in Mumbai are much lower than in other metropolitan cities in India (Das and Parikh 2004; Ramachandra and Shwetmala 2009; Ramachandra et al. 2014) . This is reflected in the mitigation score of 7.5. However, the adaptation score is low at 1.25, which indicates that improvements can be made for this aspect in the transportation sector. Furthermore, the transportation component has only four sub-components.
The environmental issues emerging in MMR were previously identified and acknowledged. Many policies focus on protecting the environment. This is the probable reason for the comparatively high adaptation score estimated for the environmental management component of the regional plan (adaptation score = 5.77). However, there are also constituents in this component that need improvement. Certain zones were designated as no construction zones, although there are gap present in the regional plan where these rules can be modified. For example, severe restrictions on developments in the Coastal Regulation Zones to be implemented are mentioned in the regional plan. However, certain conventions prevail that can potentially alter the regulations. In addition, even though no official construction may occur in the no development zones earmarked in the development plans, informal and unregistered construction is always present. The next component of the regional plan-Environmental Management comprises of 13 sub-components, the highest number in the regional plan. Despite this, the low score for mitigation (3.37) reflects the space for improvement.
The aim of the Revised Land Use Plan, which has 12 sub-components, is to divide zones and allocate land use according to the population and employment projection. The mitigation score is 2.5, which is low, and the adaptation score is 5, which is average. In MMR, as discussed earlier, the large population has resulted in planning several business districts in the region. This has amended the flow of population for employment, but also increased urban land cover. Therefore, while this strategy has helped, considering climate change issues, it has brought about more damage than benefits. However, these damages are not due to the relocation policy, but to the increasing population. Because of the unpredictable increase in population, the present strategy was not fully able to handle the issue, which is the reason for the low scores.
The last component of the regional plan is 'Development Control' which has four sub-components. It aims to provide a legal framework to control development in different parts of the region to benefit overall development. It defines laws and regulations to ensure Government's control of development in MMR. The scores for mitigation and adaptation are 2.5 and 1 respectively. As explained for the environmental management component, the laws are not able to provide rigorous protection of the natural environment; several shortcomings are evident. Thus, even though MMR has laws pertaining to environmental issues, these are not strict enough. Moreover, the development plans of cities sometimes conflict with the laws, and no strict provisions ensure an overlap in the development and regional plans.
Conclusion
MMR is facing a series of urbanization issues, which are responsible for the increased threat of climate-related disasters. Hitherto, the regional plans of MMR are unable to incorporate strict climate change mitigation strategies. The reason can be attributed to increasing and uncontrolled urbanization. Considering this and limited resource availability, the status of the regional plans of MMR as not being able to prioritize climate change can be understood. In a phase where the city is failing to provide basic structure to its residents and is vulnerable to climate change risks, prioritizing climate change is a difficult decision. At best, the plans of such regions are expected to be flexible enough to ensure that development and environmental viability occur in parallel in a coordinated way. Planning authorities have to intricately carve their own way towards a safe present and sustainable future. This cannot be generalized, as each country, region, or city has its own needs, resources, strengths, and limitations.
Waldner (2004) analysed planning products and plan evaluation methods and found that monitoring and evaluation of plans is not well materialised into practicality. Lack of economic benefits, initial cost and input, political/legal requirements, cultural norms etc. have been identified as the reasons. In response to this, the present study suggests a simplified and comprehensive set of rules for plan evaluation. The CCPI tool designed in this paper presents new advancement for implementing climate change protocols in planning. By analyzing the present planning policies of a region, the analysis will have more impact and exert direct pressure on planning authorities in the region. It provides an immediate understanding of the status of climate change protocols in the current plans as it is already established that the mitigation and adaptation potential of the policies is directly related to this approach. Moreover, this method enables finding the weakest component or sub-component to be targeted to achieve equilibrium in planning. This provides a clear direction to the planners, policymakers, and key persons involved in planning/policy making. Furthermore, for the layperson, the results can be a tool to showcase the impact of current planning on the climate change scenario in the region. It is important to note that the study is not a criticism to the current plans of MMR, instead it can be used for enhancement and enrichment of the planning documents as these documents are expected to shape the future of the region.
Plans in future
The methodology developed in this study will be used for further analysis of the Regional Plans 1973 Plans -1993 Plans and 2016 Plans -2036 . After absolute analysis all three plans, a complete picture of climate change protocols in MMR's regional plans will be concluded with the inferences drawn from the study.
